ABSTRACT Lactobacillus kosoi NBRC 113063 is a fructophilic species isolated from kôso, a Japanese sugar-vegetable fermented beverage. The draft genome sequence of Lactobacillus kosoi NBRC 113063 is useful for understanding the carbohydrate metabolism of fructophilic lactic acid bacteria.
K
ôso is a popular Japanese sugar-vegetable beverage that is made from a wideranging mixture of vegetables (or fruits) and sugars. The fermentation of kôso occurs spontaneously based on a complex microbial community contained in the raw materials (1, 2) . In a previous study, we used next-generation sequencing to examine the time-dependent changes in the bacterial community in kôso. We found that an unclassified Lactobacillus, which appeared to be a difficult-to-culture species, predominates (2) . By using a dilution-to-extinction technique, the species was successfully isolated and proposed as Lactobacillus kosoi sp. nov. (3) .
For the sequencing effort, de Man, Rogosa, and Sharpe (MRS) broth (Difco Laboratories) supplemented with 10% (wt/vol) D-fructose was used as the medium for cultivation of L. kosoi NBRC 113063 (ϭ BCRC 81100). After 2 days of cultivation at 30°C under an aerobic condition (unmodified atmosphere), the preparation of genomic DNA was performed following the procedure in our previous report (2) .
An Illumina MiSeq system was used to perform whole-genome sequencing of L. kosoi. A total of 1,960,663 reads were assembled into 67 contigs using Newbler v2.8 (Roche). The contig N 50 , average contig size, and largest contig size were 38,792 bp, 21,266 bp, and 112,389 bp, respectively. The resulting draft genome sequence is 1,424,862 bp with an average read coverage of 382.0ϫ and an average GϩC content of 30.52%. Annotation was performed with Prokka 1.11 (http://www.vicbioinformatics .com/software.prokka.shtml) (4) with default settings, and the results show that the draft genome of L. kosoi NBRC 113063 contains 1,376 candidate open reading frames, 1 repeat region, 1 transfer-messenger RNA (tmRNA) gene, 3 rRNA genes, and 56 tRNA genes.
In our previous report (3), L. kosoi did not grow in MRS broth but grew well in the MRS broth which was supplemented with 5% D-fructose. L. kosoi was thus regarded as a fructophilic lactic acid bacterium (5). However, the mechanism of being fructophilic is still not clear. In the draft genome of L. kosoi NBRC 113063, we found 3 putative genes for fructokinase, which phosphorylates fructose as part of the fructose metabolic process. Since L. kosoi possesses 3 fructokinase genes, it appears that fructose is preferred in the carbon assimilation. One glucokinase gene and 1 galactokinase gene were also found in the genome, which suggests that L. kosoi might be able to utilize glucose and galactose under certain conditions. The phosphotransferase (PTS) system regulates carbohydrate metabolism in bacteria (6); however, the necessary genes were not found in L. kosoi. This may be one of the reasons that the carbohydrate metabolism in L. kosoi NBRC 113063 was not successfully characterized using the API 50 CHL kit (3). In addition, the genes related to the CRISPR-Cas system were found in L. kosoi. Since the CRISPR-Cas system is important in bacterial immune systems and can be applied for genome engineering (7), the genomic information obtained will be helpful for further understanding L. kosoi.
Data availability. The genome sequence of L. kosoi NBRC 113063 has been deposited in DDBJ/EMBL/GenBank under accession number BEXE00000000. The version described in this paper is version BEXE01000000. The data discussed here can be accessed at https://www.ncbi.nlm.nih.gov/genome/?termϭLactobacillusϩkosoi. The sequence reads of L. kosoi NBRC 113063 have been deposited in DDBJ under accession number DRR152974.
